Mutations affecting assembly of beta-tubulin localize to a region near the carboxyl terminus.
The generation of Chinese hamster ovary cell lines that express assembly defective forms of beta-tubulin were isolated using selections based on reversion of conditional lethal or drug resistance phenotypes. Two such cell lines, D2 and 6H3, were chosen for further characterization because they contain beta-tubulin polypeptides that exhibit decreases in apparent molecular weight on two-dimensional gel electrophoresis. Analysis of the nucleic acid from these cell lines using both Southern and Northern procedures suggests a deletion in one of the beta-tubulin genes in each cell line. Localization of the missing sequence in D2 was first determined by tryptic peptide mapping by high performance liquid chromatography. Subsequently, the assignment was confirmed by constructing appropriate subclones of a wild type Chinese hamster ovary beta-tubulin cDNA for Southern analysis to demonstrate a failure to recognize characteristic hybridization patterns of the mutant tubulin gene. In the other revertant, 6H3, the deletion was detected on a Northern blot by differential hybridization of a 3' fragment of the cDNA to the beta-tubulin messages. The results indicate that D2 has an internal deletion whose approximate limits extend from amino acid residues 250 through 345. Cell line 6H3 has a deletion that begins near amino acid residue 330 and extends into the 3'-untranslated region of the gene.